Large neutral amino acid transporter enables brain drug delivery via prodrugs.
The blood-brain barrier efficiently controls the entry of drug molecules into the brain. We describe a feasible means to achieve carrier-mediated drug transport into the rat brain via the specific, large neutral amino acid transporter (LAT1) by conjugating a model compound to L-tyrosine. A hydrophilic drug, ketoprofen, that is not a substrate for LAT1 was chosen as a model compound. The mechanism and the kinetics of the brain uptake of the prodrug were determined with an in situ rat brain perfusion technique. The brain uptake of the prodrug was found to be concentration-dependent. In addition, a specific LAT1 inhibitor significantly decreased the brain uptake of the prodrug. Therefore, our results reveal for the first time that a drug-substrate conjugate is able to transport drugs into the brain via LAT1.